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CRYSTAL DISPLAY DEVICE AND ITS< 



(54) REFLECTION TYPE LI 

PRODUCTION 
(11) 5-232465 (A) (43) 10.9.1993 (19) JP 

(21) Appl. No. 4-31127 (22) 19.2.1992 
(71) SHARP CORP (72) YASUNORI SHIMADA(5) 
(51) Int. CP. G02F1/1335,G02F1/1333 

PURPOSE: To improve the contrast of the reflection type liquid crystal display 
device by obtaining reflection plates having uniform light scatterability and 
good reflection characteristics. 

CONSTITUTION: This liquid crystal display device is constituted by having an 
insulating substrate lb on which transparent electrodes 14 are formed, an active 
matrix substrate la which is constituted by forming pixel electrodes consisting 
of reflection films 5 on a substrate having many pieces of fine ruggedness includ- 
ing curved surface parts consisting of first films 2 having ruggedness and second 
films 4 formed by applying liquid on the first films 2 and curing the liquid 
and a liquid crystal layer 16 which is encapsulated between the insulating sub- 
strate lb and the active matrix substrate la. The liquid for forming the second 
films 4 is applied on the first films 2 having many pieces of the fine ruggedness 
and curing the coating, by which the above-mentioned ruggedness having the 
plane parts are made into the ruggedness having the curved surface parts. 
The light scattering characteristic of the reflection films 5 formed thereon 
is thereby improved. 



lb 13 U 15 |1 




(54) FACE LIGHT SOURCE DEVICE 

(11) 5-232466 (A) (43) 10.9.1993 (19) JP 

(21) Appl. No. 4-30577 (22) 18.2.1992 

(71) SEKISUI CHEM CO LTD (72) MAKOTO FUJIGAMI 

(51) Int. CI 5 . G02Fl/1335,G02B5/02 



PURPOSE: To provide the face light source device which can converge a light 
beam in a specific direction and makes an irregular reflecting layer hardly 
visible without making the manufacture process complex nor increasing the 
cost. 

CONSTITUTION: The principal part of the face light source device consists of 
a light guide plate 1 which has a cold cathode-ray tube 2 formed as a light 
source on its flank and the irregular reflecting layer 10 on the reverse surface 
and a transparent sheet 3 which is provided on the projection surface 11 of 
the light guide plate 1 and converges the light beam projected from the projec- 
tion surface 11 in the specific direction, and fine unevenness 30 is provided 
on one light-beam projection side surface of a transparent sheet 3. Then the 
irregular reflecting layer 10 which refracts the light beam, forming a virtual 
image of the irregular reflecting layer 10, into a diffused light beam becomes 
hardly visible and the light beam can be converged in the specific direction 
through the operation of the transparent sheet 3. 




(54) FACE LIGHT SOURCE DEVICE 

(11) 5-232467 (A) (43) 10.9.1993 (19) JP 

(21) Appl. No. 4-30578 (22) 18.2.1992 

(71) SEKISUI CHEM CO LTD (72) MAKOTO FUJIGAMI 

(51) Int. CI 5 . G02Fl/1335,G02B6/00 



PURPOSE: To provide the face light source device which disables an irregular 
reflecting layer, provided on the reverse surface of a light guide plate, to be 
viewed and can be made thin. 

CONSTITUTION: The principal part of the face light source device consists of 
a light guide plate 1 which has a cold cathode-ray tube 2 formed as a light 
source on its flank and the irregular reflecting layer 10 on the reverse surface, 
a transparent sheet 3 which is provided on the top surface side of the light 
guide plate 1 and has a high refractive index (1.805), and a light diffusion sheet 
4 which is provided on the transparent sheet 3. Then the optical distance be- 
tween the light guide plate 1 and light diffusion sheet 4 is increased through 
the operation of the transparent sheet 3 with the high refractive index to 
improve the light diffusing performance of the light diffusion sheet 4, so light 
beams from the irregular reflecting layer 10 can be changed into diffused light 
beams which form no specific image. Therefore, the thickness of the light guide 
plate 1 can be set thin without forming any specific image, so the face light 
source device can be made thin. 
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